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In the title ionic compound, [Pt(C 17 H 2 3)(C 34 ll3 3 P3)](BF 4 )- 
2CH 2 C1 2 , the Pt n atom adopts a square-planar coordination 
geometry with the large (Z)-8-mesitylcyclooct-4-en-l-yl group 
occupying the fourth coordination site. The (triphos)Pt moiety 
and the mesityl group are attached to the cyclooct-4-ene motif 
at the 1- and 8-position in a syn configuration. The (BF 4 )~ 
anion and one of the dichloromethane solvate molecules each 
are disordered over two sets of sites. 

Related literature 

For structures of similar triphos-chelating Pt n -alkyl 
compounds, see: Koh & Gagne (2004); Feducia & Gagne 
(2008); Sokol et al. (2011). For structures of compounds 
incoporating cyclooctadiene (COD) and also generated via 
coordination-triggered bond metal-carbon migratory insertion 
reactions, see: Lin et al. (2009). 



Experimental 

Crystal data 

[Pt(C 17 H 23 )(C 3 4H33P3)](BF 4 )- 

2CH 2 C1 2 
M r = 1213.62 
Triclinic, PI 
a = 10.1347 (2) A 
b = 14.0808 (3) A 
c = 19.8975 (4) A 
a = 69.485 (1)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(XSHELL; Bruker, 1999) 
T min = 0.516, r maI = 0.750 

Refinement 

R[F 2 > 2a(F 2 )] = 0.022 
wR(F 2 ) = 0.053 
S = 1.01 

10061 reflections 
655 parameters 



P = 77.798 (1)° 
y = 87.516 (1)° 
V = 2597.84 (9) A 3 
Z = 2 

Mo Ka radiation 
li = 3.05 mm -1 
T = 180 K 

0.25 x 0.15 x 0.10 mm 



18596 measured reflections 
10061 independent reflections 
9410 reflections with / > 2cr(/) 
R„, = 0.017 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.85 e A~ 3 

APmi,, = -0.69 e A -3 



Table 1 

Selected geometric parameters (A, °). 



Ptl-Cl 


2.166 (2) 


Ptl — P2 


2.2995 (6) 


Ptl-P3 


2.2906 (7) 


Ptl-Pl 


2.3289 (6) 


C1-PH-P3 


90.04 (7) 


Cl-Ptl-Pl 


102.75 (7) 


Cl-Ptl-P2 


174.01 (7) 


P3-PH-P1 


153.18 (2) 


P3-PH-P2 


83.98 (2) 


P2-PU-P1 


82.86 (2) 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: XPREP (Bruker, 2005) and SHELXTL (Sheldrick, 2008); 
program(s) used to refine structure: SHELXTL; molecular graphics: 
SHELXTL; software used to prepare material for publication: 
SHELXTL. 

The NIH (GM-60578) and the Army Research Office Staff 
Research Program are thanked for their generous support. 
SBZ acknowledges the NSERC of Canada for a Postdoctoral 
Fellowship. 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JH2297). 
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{Bis[2-(diphenylphosphanyl)ethyl]phenylphosphane-/<: / , ^P',/ , "}[(Z)-8-mesitylcyclooct-4-en-l- 
yl]platinum(II) tetrafluoridoborate dichloromethane disolvate 

S.-B. Zhao, R.-Y. Wang and M. R. Gagne 
Comment 

Migratory insertion of metal-carbon (M — C) bond into alkenes is the cornerstone of many transition-metal catalyzed C — C 
bond forming processes such as Ziegler-Natta polymerization and the palladium catalyzed Heck type couplings. Mechan- 
istically, a migratory insertion process involves incipient development of a bond between the metal and an alkene carbon 
via a planar four-center transition state, which qualitatively renders the /?-carbon positively charged with the carbon bound 
to the metal being negatively charged, and subsequent carbon migration from the metal to the /?-carbon to formally furnish 
both a new C — C and a new M — C bond. The strength of the M — C bond significantly affects the kinetics of the insertion 
process, with the reaction rate drastically decreasing with increasing M — C bond strength. M — C bonds for the third-row 
late transition metals especially Ir and Pt are reluctant towards migratory insertion reactions because of their high bond 
strength. In contrast to the ease of Ni — C and Pd — C in participating migratory insertions, to our knowledge, examples for 
their heavier congener Pt remain exceptionally rare, with the reaction generating the title compound herein representing a 
rather intriguing case of Pt — C migratory insertion reactions enabled by ligand coordination. 

The structure of the cationic moiety of the title compound is shown in Fig. 1, with selected bond length and angles listed 

in Table 1. The Pt 11 center is four-coordinate, with triphos acting as a tridentate ligand and the large 8-mesitylcyclooct-4Z- 
en-l-yl group occupying the 4t h coordination site of the Pt center. The Ptl — CI bond is measured to be 2.166 (2) A in 

length, similar to previously reported triphos-chelating Pt n -alkyl compounds [Koh et al. (2004); Feducia et al. (2008); Sokol 
et al. (201 1)]. The three Pt— P bonds all show a bond length around 2.3 A, with P2— Ptl— PI and P3— Ptl— P2 bond angles 

being 82.86 (2)° and 83.98 (2)°, respectively. While the CI— C2 bond shows a length [1.553 (3) A] common for a C— C 
single bond, the C5 — C6 bond exhibits a length [1.328 (4) A] most typical for a C=C double bond. It is also clear that the 
mesityl group and the Pt moiety are cis-to each other while both attaching to the cyclooct-4Z-ene motif. This configuration 
is in good agreement with the mechanistically predicted Pt-mesityl to COD migratory insertion product. 

One of the unit cell packing diagrams for the title compound is shown in Fig. 2. The solvent molecules and the BF4" anion 
reside in small cavities created by columns of the staked cationic Pt n moiety. 

Experimental 

The title compound was obtained unexpectedly while attempting to synthesize [(triphos)Pt-mesityl](BF4) via the lig- 
and metathesis reaction between triphos and (COD)Pt(mesityl)(I): A mixture of triphos (0.15 g, 0.28 mmol) and 
(COD)Pt(mesityl)(I) (0. 1 5 g, 0.27 mmol) in 5 ml dry CH2CI2 was stirred under N2 for 2 h at room temperature. An aqueous 
solution of NaBF4 (0.25 g, 2.3 mmol, in 5 ml H2O) was added, the resulting mixture was stirred for 15 min. After separa- 
tion of the organic layer, extraction with CH2CI2 (5 ml x 2) and removal of the solvent, the residue was purified by flash 
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chromatography on silica gel using CF^Cfj/MeNC^ (1 : 1) as the eluent to afford the title compound as a white solid (40% 
yield). Colorless crystals were obtained by slow evaporation of a CF^C^/hexanes mixed solution. 

Refinement 

All non-hydrogen atoms were refined anisotropically. The BF4" anion was disordered, wherein the disordered fluoride atoms 
were refined in parts, each with their corresponding occupancy. The chloride atom of one methylene chloride molecule was 
disordered in two parts, each assigned 50% occupancy. The H atoms on CI and CI 7 were located from difference Fourier 
maps and refined with H as riding atom (U[ so = 1.2(C)). All the other H atoms were placed in geometrically calculated 
positions, with C — H = 0.95 (aromatic), 0.99 (CH2), and 0.98 (CH3) A, and refined as riding atoms, with {/; S0 (H) = 1 .5U eq C 
(CH3) or 1.2f/ e qC (other C), and the methyl groups were refined with AFIX 137, which allowed the rotation of the methyl 
groups whilst keeping the C — H distances andX — C — H angles fixed. The two hydrogen atoms of the disordered methylene 
chloride molecule were not added. 



Figures 




Fig. 1. A drawing of the cationic moiety of the title compound (The solvent molecules, BF4" 
anion and H atoms except those on the CI and C2 atoms are omitted for clarity; Displacement 
ellipsoids for non-H atoms are shown at the 30% probability level.) 



Fig. 2. The packing of unit cell of the title compound, viewed down the a axis. 



Fig. 3. The formation of the title compound. 



{Bis[2-(diphenylphosphanyl)ethyl]phenylphosphane- k P,P',P"}[(Z)-8-mesitylcyclooct-4-en-1- yl]platinum(ll) tet- 
rafluoridoborate dichloromethane disolvate 



Crystal data 

[Pt(Ci7H 2 3)(C34H33P3)](BF4)-2CH 2 Cl2 
M r = 1213.62 

Triclinic, PI 
Hall symbol: -P 1 
a = 10.1347 (2) A 
b= 14.0808 (3) A 



Z = 2 

P(000) = 1220 

D x = 1.551 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9914 reflections 

9 = 2.6-27.1° 
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c= 19.8975 (4) A 
a = 69.485 (1)° 
(3 = 77.798 (1)° 
y=87.516(l)° 

V= 2597.84 (9) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed X-ray tube 

graphite 

tp and co scans 

Absorption correction: multi-scan 
(XSHELL; Bruker, 1999) 
r min = 0.516, T max = 0.750 
18596 measured reflections 

Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.022 

wR(F 2 ) = 0.053 
S= 1.01 

10061 reflections 
655 parameters 



|i = 3.05 mm 
T= 180 K 
Block, colourless 
0.25x0.15x0.10 mm 



10061 independent reflections 

9410 reflections with / > 2o(T) 
^=0.017 

Qmax = 26.0°, 9 m ; n = 2.1° 
/!=-12^12 

A: = -17->17 
/ = -23^24 

0 constraints 

H atoms treated by a mixture of independent and 
constrained refinement 

w = U[a 2 (F 2 ) + (0.0239P) 2 + 2.701 8P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.005 

Apmax = 0.85 e A~ 3 
Ap mi „ = -0.69eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq Occ. (<1) 

Ptl 0.364017 (9) 0.651864(7) 0.711204 (5) 0.01904 (4) 

PI 0.42946 (6) 0.61844 (5) 0.60245 (4) 0.02073 (13) 

P2 0.22872(7) 0.50870 (5) 0.74564 (4) 0.02289 (13) 
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a mno ( 1 c\ 
U.U3Uy (1 J) 


A AA1/1 p. 1\ 

U.UU34 (13) 


A AA/17 (~\ 7\ 
U.UU4/ (1Z) 


-0.0226 


(14) 


P/1 Q 

C4o 


U.UZy/ (lo) 


A Afl7 f1\ 

u.uy / (3) 


A A/1 1 ( \ OA 

u.u4io (iy) 


A AA0 7 (\ H\ 

U.UUoZ (1 /) 


A A1 1 1 C\ A\ 

— U.U11 / (14) 


-0.038 (2) 


CAQ 

C4y 


A A/1 O /T^ 

U.U45 (Z ) 


A AOQ /1\ 

u.uoy (3 ) 


A A1CC (\ Q\ 

U.U3jj (lo) 


A Al m (\ Q\ 

u.uiu3 (iy) 


A A 1 17 pi C\ 

U.U13Z (10) 


-0.0370 


(19) 


PCA 
LOU 


A A/1 AT /I Q\ 

U.U4UZ (lo) 


A A7C /7\ 

U.U / J (Z) 


a mc 1 p. 7\ 
U.U3 Jl (1 /) 


A A 1 CI p. 7\ 

U.U 1 J 1 (1 /) 


A AA/1 ^ (\ A\ 

U.UU4J (14) 


-0.0312 


(17) 


p i 

Lo 1 


a mo/i /i c\ 

u.uzy4 (i->) 


A A£1 

U.Uol (Z) 


U.U300 (1 /) 


A Al TA pi A\ 

U.U13U (14) 


A AAQ7 /1 1\ 

— U.UUoZ (13) 


-0.0247 


(16) 


LOZ 


A AC7 /")\ 

U.Uj / (Z) 


A AC A S^)\ 

U.UjU (Z) 


A AC/1 fl\ 
U.UJ4 (Z ) 


A AH17 (\ 1\ 

U.UUZ / (1 /) 


A A 1 /17 p. Q\ 

U.U14 / (lo) 


-0.0151 


(18) 


/'CI 

L03 


U.l lo ( J) 


A AOC (A\ 

U.UoJ (4) 


A 1/17 

U.14Z (0 ) 


A A 1 C { A\ 

U.U 1 J (4 ) 


A A71 /C\ 

U.UZ3 (j ) 


0.026 (4) 




P1 1 


U.U0V3 (0 ) 


A A/lQ/1 (C\ 

U.U4y4 (J ) 


U.U031 (0) 


A AA 1 Q (A\ 

u.uuiy (4) 


A AAA 1 /C\ 

U.UUU1 (j ) 


-0.0236 


(5) 


PI 7 


u.uysj (y ) 


A AT) 1 /7~\ 

U.U /Zl ( /) 


A A/C 1 f. ( /Z\ 

U.Uolo (0 ) 


A AAA1 ( C\ 

U.UUU3 (0) 


A A17Q 

u.u3zy (o ) 


-0.0105 


(5) 


pi /) 

C14 


0.1266 (13) 


A AO 1 t> /A\ 

0.06 1 6 (9) 


a nm c / 1 a) 

0.0925 (10) 


A AA A 1 fO\ 

-0.0043 (8) 


a mn few 

-0.0232 (9) 


-0.0167 


(8) 


C13A 


0.125 (3) 


0.149 (6) 


0.100 (3) 


-0.026 (3) 


-0.029 (3) 


0.005 (3) 




C13B 


0.137(4) 


0.077 (2) 


0.079 (3) 


0.017(3) 


0.027 (3) 


-0.0152 


(17) 


Bl 


0.059 (3) 


0.050 (2) 


0.035 (2) 


-0.010 (2) 


-0.0051 (18) 


-0.0167 


(18) 


Fl 


0.0911 (19) 


0.0644(15) 


0.0529 (14) 


0.0143 (13) 


0.0148(13) 


-0.0077 


(12) 


F2 


0.107 (2) 


0.0828(17) 


0.0497 (13) 


-0.0007 (15) 


-0.0303 (13) 


-0.0300 


(12) 
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1 3 A 


0.086 (19) 


0.058 (5) 


U.U 75 (6) 


a ;n 1 / 1 T\ 
U.UZl (12) 


A A 1 O / 1 1 \ 

-U.U18 (11) 


A AO A i A \ 

-U.U24 (4) 


F4A 


0.057 (8) 


0.17(2) 


0.131 (14) 


-0.045 (11) 


-0.005 (8) 


-0.071 (13) 


F4B 


0.089 (19) 


0.121 (18) 


0.042 (7) 


-0.062 (15) 


-0.020 (9) 


-0.014 (9) 


F3B 


0.050 (11) 


0.062 (8) 


0.059 (9) 


0.012 (7) 


-0.007 (7) 


-0.017(6) 


F4C 


0.050 (9) 


0.073 (9) 


0.058 (7) 


-0.003 (6) 


-0.023 (6) 


-0.043 (7) 


F3C 


0.08 (2) 


0.058 (14) 


0.073 (16) 


0.041 (17) 


-0.040(18) 


-0.044 (14) 



Geometric parameters (A, °) 



Ptl— CI 


2.166 (2) 


C25— C26 


1.393 (4) 


Pti — P3 


2.2906 (7) 


C25— H25A 


0.9500 


Ptl — P2 


2.2995 (6) 


C26 — C27 


1.377 (4) 


Ptl — PI 


2.3289 (6) 


C26 — H26A 


0.9500 


P1_C24 


1.819 (3) 


C27— C28 


1.376 (4) 


P1_C18 


1.822 (3) 


C27 — H27A 


0.9500 


P1_C30 


1.849 (3) 


C28— C29 


1.390 (4) 


P2 — C32 


1.810 (3) 


C28 — H28A 


0.9500 


P2—C38 


1.818 (3) 


C29— H29A 


0.9500 


P2 — C31 


1.822 (3) 


C30 — C31 


1.533 (4) 


P3 — C46 


1.813 (3) 


C30 — H30A 


0.9900 


P3— C40 


1.819 (3) 


C30— H30B 


0.9900 


P3_C39 


1.856 (3) 


C31— H31A 


0.9900 


CI— C8 


1.540 (4) 


C31 — H31B 


0.9900 


CI — C2 


1.553 (3) 


C32 — C33 


1.387 (4) 


CI— HI 


0.91 (3) 


C32— C37 


1.393 (4) 


C2— C3 


1.536 (4) 


C33— C34 


1.385 (5) 


C2— C9 


1.539 (4) 


C33— H33A 


0.9500 


C2 — H2A 


1.0000 


C34— C35 


1.376 (6) 


C3— C4 


1.549 (4) 


C34— H34A 


0.9500 


C3 — H3A 


0.9900 


C35— C36 


1.364 (6) 


C3 — H3B 


0.9900 


C35 — H35A 


0.9500 


C4— C5 


1.506 (4) 


C36— C37 


1.379 (5) 


C4— H4A 


0.9900 


C36— H36A 


0.9500 


C4 — H4B 


0.9900 


C37 — H37A 


0.9500 


— 






1 .J Ay [H f 


C5— H5A 


0.9500 


C38— H38A 


0.9900 


C6— C7 


1.501 (4) 


C38— H38B 


0.9900 


C6— H6A 


0.9500 


C39— H39A 


0.9900 


C7— C8 


1.542 (4) 


C39— H39B 


0.9900 


C7— H7A 


0.9900 


C40— C45 


1.392 (4) 


C7— H7B 


0.9900 


C40— C41 


1.397 (4) 


C8— H8A 


0.9900 


C41— C42 


1.382 (4) 


C8— H8B 


0.9900 


C41— H41A 


0.9500 


C9— CIO 


1.407 (4) 


C42— C43 


1.382 (5) 


C9— C14 


1.410(4) 


C42— H42A 


0.9500 


C10— Cll 


1.399 (4) 


C43— C44 


1.378 (5) 


C10— C15 


1.513 (4) 


C43— H43A 


0.9500 


Cll— C12 


1.381 (4) 


C44 C45 


1.379 (4) 


Cll— H11A 


0.9500 


C44 H44A 


0.9500 
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C1Z — C13 


1 1 Ol (A \ 

l.ioZ (4) 


C1Z — Clo 


1 C1 C ('/IN 

1.313 (4) 


pi i /~i i /i 
C13 — C14 


1 i nc //i \ 
1.3V3 (4) 


pi 1 TJ 1 1 A 

CI 3 — H13A 


a ncnn 
U.y3UU 


p 1 /l PH 

C14 — CI / 


1 CA/1 ( A\ 

1.3U4 (4) 


PI r TJK * 

CI j — HI 3A 


A AOAA 

u.youu 


P 1 C TT 1 CD 

CI j — H13r> 


A aoaa 

u.youu 


p i c I I i cp 

CI J — rll 3C 


p. AQAA 

u.youu 


P 1 / TT 1 /T A 

C 1 o — rl 1 o A 


a noAn 
U.VoUU 


P 1 /C TT 1 / T") 

Clo — rlloB 


A AOAA 

u.youu 


pi/: tt 1 / p 

Clo — HloC 


U.VoUU 


p i -7 un a 
CI / — rll /A 


a no /i \ 

u.yo (3) 


PH TJ1 I'D 

CI / — HI Id 


U.V3 (3) 


P 1 -7 TT 1 "7P 

CI / — HI /C 


A AA 

u.yy (3 ) 


p i o pin 

Clo — C19 


1 im //IN 
1.393 (4) 


pi o pTi 

Clo — CZ3 


1 1 A/1 (A \ 

1.394 (4) 


p i p. pin 

Cly — Cz(J 


1 1 OA //IN 

1.36V (4) 


Pin tt 1 n a 

ciy — HiyA 




P1A pti 

CZU — CZ 1 


1 n/: l z\ 
1.3 10 (?) 


pop, i ha * 
CZU — HZUA 


o.ysoo 


PO 1 poo 

CZ1 — CZZ 


1 1 O/l /c\ 

1.3S4 (p) 


r?1 T4?1 A 

V_-Z, 1 1 1 — 1 r\ 


o osnn 


Q22 — C23 


1.383 (4) 


C22 — H22A 


0.9500 


C23 — H23A 


0.9500 


C24 — C29 


1.396 (4) 


C24 — C25 


1 397 (4) 


p i n t i rjQ 

CI — rtl — r3 


AA A/1 (H\ 
9U.U4 ( /) 


p i n t i n~> 

C 1 — r t 1 — r Z 


1 1 A A 1 /"7\ 
1 /4.U1 ( /J 


r3 — rtl — rZ 


Q1 AO f)\ 

o3.yo (Z ) 


pi T>f1 T>1 

CI — rtl — r 1 


1 AT "7^ f"7~\ 
1UZ. ID ( 1) 


r3 — rtl — r 1 


1 CI 1 O /TN 

133. lo (Z) 


n~> T>f 1 n 1 

r Z — r 1 1 — r 1 


OT 0/^ ZO\ 

oZ.oo (Z J 


p-> a r> 1 p 1 o 

CZ4 — r 1 — Clo 


1 A/; AO ( 1 T\ 

lUo.Uo (1Z) 


PI A r> 1 pin 

CZ4 — r 1 — C3U 


1 A 1 A A / 1 T\ 

1U1 .4V (1Z) 


PI o n 1 pi p. 

Clo — r 1 — C3U 


1 AA A 1 / 1 T\ 

1UU.41 (1Z) 


PO A D 1 T>f1 

CZ4 — r 1 — rtl 


1 1 A 10 / 0\ 

13U.30 (o) 


pio n i n» 1 
Clo — r 1 — rtl 


1 A*7 C /I /A\ 

1U /.34 {y) 


pi p, r> 1 TJ* 1 

C3U — r 1 — rtl 


1 A*7 A1 /A\ 

1U /.U3 (y) 


pi TJT pio 

C3Z — rZ — C3o 


1 az; n n i\ 
lUo.lZ (13) 


pn no p-> 1 
C3Z — rZ — C31 


1U3. id (13) 


PI Q T)0 p"5 1 

C3o — rZ — C31 


1 AO / 1 1\ 

1U9.03 (13) 


/^T> Tt~) T)fl 

C3Z — rZ — rtl 


Hf Of /A\ 

113. o3 (y) 


pt o m n« 1 

C38 — F2 — Ptl 


1 A*7 C 1 fC\ \ 

107.51 (9) 


C31— P2— Ptl 


111.56(9) 


C46— P3— C40 


102.55 (12) 


C46— P3— C39 


101.85 (13) 


C40— P3— C39 


106.10(13) 


C46— P3— Ptl 


126.74 (9) 



C45 — H45A 


0.V500 


ac An 
C4o — C4 / 


1 1"7C (A\ 

l.i ID (4) 


C4o — C51 


1 /im //i\ 
1.401 (4) 


ah ao 

C47 — C48 


1 T A 1 //I \ 

1.391 (4) 


An tja n a 
C4 / — H4 / A 


0.V500 


C4o — C4V 


1 1"71 /C\ 

1.3/1 (5) 


C46 — H46A 


n nenn 
0.V500 


— CjU 


1 .351 p ) 


C4V — H4VA 


0.V500 


C50 — C51 


1 mA fA\ 
1 .3 /4 (4) 


C50 — H50A 


0.V500 


pel UC 1 A 

C51 — H51A 


o.ysoo 


rci pn 


1 nA£. (A\ 
1 . /4o (4) 


p<i pi 1 


1 "7/;n //i\ 
1 . / OU (4) 


Cjz — rljZA 


ri nonn 

u.yyuu 


PO uoo 

CD2 — H52B 


o.yyoo 


pcq pno 
C53 — 


1 /: a i /n\ 

1.041 (y) 


pci pn a 
C53 — C13A 


1./31 (10) 


pel pi/i 
C53 — C14 


1 n£i fn\ 
1./03 (/) 




1 TO (A\ 

i ./y (4 j 


ni T7 A A 

Bl — r4A 


1 IT /T\ 

1.32 (2) 


gl P4g 


1 ^4. (7\ 
1.3f (^ZJ 


Bl — Fl 


1.354 (5) 


Bl — F2 


1.368 (4) 


Bl — F3A 


1.376 (19) 


Bl — F4C 


1 53 t31 


Bl — F3B 


1 59 (2) 


PTC PT/1 T>1 

C25 — C24 — r 1 


1 TT T /T\ 
122.2 (2) 


PTC PT/1 

C2o — C25 — C24 


1 ta 1 n\ 
120.1 (3) 


pt/: ptc me a 
C2o — C25 — H25A 


linn 

ny.y 


PT/1 PTC UTC A 

C24 — C25 — H25A 


nnn 

ny.y 


PTT PT/C PTC 

C2 / — C2o — C25 


1 TA 1 

120.3 (3) 


r^nn c^nz. ut/; a 
/ — CZO — rlzoA 


1 1 A 0 

i iy.5 


PTC pt/: ut/: A 
C25 — C2o — H2oA 


1 1 A O 

iiy.s 


PTO PT"7 PT/; 

C25 — C2 / — C2o 


1 ta 1 n\ 
120.1 (3) 


PTO PTT im A 

C25 — C2 / — H2 / A 


1 1 A A 

ny.y 


PT£ PTT im A 

C2o — C2 / — HZ / A 


1 1 A A 

ny.y 


PTT PTO PTfl 

C2 / — C26 — C2V 


1 TA T t"2\ 

120.2 (3) 


PT"7 PTO UIO A 

C2 / — C25 — H25A 


1 1 A A 

i iy.y 


PTO PTO mo A 

C2V — C25 — H26A 


1 1 A A 

ny.y 


PTO PTfl PT/1 

C25 — C2V — C24 


1 TA C /1\ 

120.5 (3) 


PTO PTH UTfl A 

C25 — C2V — H2VA 


1 1 A O 

iiy.s 


PT/i PTn md a 
C24 — C2V — H2VA 


1 1 A O 

i iy.6 


C31— C30— PI 


109.29 (18) 


C31— C30— H30A 


109.8 


PI— C30— H30A 


109.8 


C31— C30— H30B 


109.8 


PI— C30— H30B 


109.8 


H30A— C30— H30B 


108.3 
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P/1 A Tin T")i 1 

C4U — r3 — rtl 


1 AO A Q 

iuy.43 (y) 


C39 — r3 — rtl 


1 AO A Q /A\ 

1U6.43 (y) 


no pi pi 

Co — CI — CZ 


1 1 Q A /1\ 

Hi A (2) 


PQ PI T)(-1 

to — CI — rtl 


1 AO i£ ( A &\ 
lUy.zo (10) 


PO pi n, i 

Cz — CI — rtl 


IT] /TO / 1 -7\ 

121.06 (1 /) 


PO pi TT 1 

Co — CI — Ml 


1 at £ n o\ 
1U2.J (15) 


PO pi TJ 1 

CZ — CI — rll 


1U2.J (IS) 


T)+- 1 p 1 I T 1 

rtl — CI — Ml 


1 AC A i 1 0\ 

1U5.U (16) 


pi pi pn 

C3 — CZ — C9 


1 1 Q O /">\ 

113.6 (2) 


P1 PI pi 

C 3 — CZ — C 1 


in z /i\ 
11 /.0 (2) 


pn po p i 

C9 — cz — c i 


1117 /1\ 

113. / (2) 


P1 pi i n a 
C3 — CZ — MZA 


1 AQ A 

1U3.U 


pn pi i n a 
C9 — C Z — MZA 


1 AQ A 

1U3.U 


P 1 pi 1 ]1 A 

C 1 — CZ — MZA 


1 AQ A 

1U3.U 


pi PQ p /I 

CZ — C3 — C4 


1 1 C A /1\ 

115.4 (2) 


pi PQ TJQ A 

CZ — C 3 — M 3 A 


1 AO A 

1U5.4 


P/l PQ TTQ A 

C4 — C3 — M3A 


1 AO A 

1U6.4 


pi PQ TTQ TJ 

CZ — C3 — M3B 


1 AO A 

1U6.4 


p /I PQ TTQ TJ 

C4 — C 3 — M 3 rJ 


1 AO A 

1U6.4 


TTQ a pq mo 
M3A — C3 — M3B 


1 A"7 C 

1U /.D 


PC p a pq 

CD — C4 — C3 


1 1 £. A /1\ 

llo.U (2) 


PC P/1 I I/i A 

CD — C4 — M4A 


IAD 1 

1U5.3 


P1 p A I I 1 A 

C3 — C 4 — M4 A 


1 AO Q 

1US.3 


PC P /I I I ,1 T~) 

CD — C4 — M4B 


1 AO Q 

1U5.3 


P1 p A I I .1 O 

C3 — C 4 — M4 d 


1 AO 1 

1U6.3 


I I -1 A p /I I I A T~) 

M4A — C4 — M4r> 


1 A"7 A 
1U 1 A 


p/1 PC P A 

Co — Cj — C4 


12 /.D (3) 


s • a pc t_tc a 
Co — Cj — MjA 


110.3 


P/l PC T_JC a 

C4 — CD — M D A 


11/;'! 
110.3 


pc p/: p-7 

CD — Co — C / 


1 Q A O /Q \ 

13U.6 (3) 


PC p /" TT/C A 

CD — Co — MoA 


11/1/; 
1 14.0 


p-7 p/r TT/C A 

C / — Co — MoA 


11/1/; 
1 14.0 


p/" p-7 pO 

Co — C / — Co 


in q //>\ 
121.3 (2) 


( p-7 TT-7 A 

Co — C / — M / A 


1 A"7 A 

1U /.u 


PQ pi HI A 

Co — C / — M / A 


1 A"7 A 
1U /.U 


p/1 P*7 LIID 

Co — C / — M /r3 


1 A"7 A 
1U /.U 


po p-7 [ nn 
Co — C / — M /B 


1 A"7 A 
1U /.U 


Li -7 a p-7 i nn 
M /A — C / — M IM 


1 a/: o 


p 1 po P-7 

CI — Co — C/ 


i i /; 1 /i\ 
11 0.1 (2) 


P 1 PQ TTQ A 

C 1 — Co — MoA 


1 AO 1 

1U5.3 


p-7 PQ TTQ A 

C / — Co — MoA 


1 AO Q 

1U6.3 


p i pq iion 

C 1 — Co — MoB 


1 AO 1 

1U5.3 


p-7 PQ iion 

C / — Co — Mor3 


1 AO 1 

1U5.3 


TTO A PO TTOTJ 

MoA — Co — Mob 


107.4 


CIO— C9— C14 


117.8(2) 


CIO— C9— C2 


118.2 (2) 


CI 4— C9— C2 


123.9 (2) 


Cll— CIO— C9 


120.3 (3) 


Cll— CIO— C15 


117.2 (3) 



PQ 1 TJ1 

O30 — 031 — rl 


1 r\/Z "7*7 ( 1 o\ 

lUo. / / (lo) 


pqa pq 1 ui 1 a 
03U — 03 1 — Hi 1 A 


1 1 A A 
1 1U.4 


tji pq 1 ui 1 a 
r2 — 03 1 — H3 1 A 


1 1U.4 


pin PQ1 U1 1 T5 

03U — 031 — H31is 


1 1 ri a 
1 1U.4 


tji pq 1 in 1 o 
rl — 03 1 — Hi IB 


1 1 n a 
1 1U.4 


Hi 1 A PQ 1 HI 1 T> 

Hi 1 A — 03 1 — Hi IB 


lUo.O 


pqq pqi pq~7 
033 — 032 — 03 / 


nn i /q\ 
119.1 (3) 


pil PQ1 DO 

033 — 032 — r2 


1 1 Q A /")\ 

i iy.4 \L) 


PT7 Tjl 

03 / — 032 — r2 


1Z1.D (Z) 


pi/i pqq pn 
C34 — C33 — C32 


1 Ifl Q /Q \ 

1ZU.3 (3) 


pi/1 pn un a 
0.34 — 0.33 — H33A 


ny.y 


pn pn un a 
C32 — C33 — H33A 


nnn 
1 19.9 


pic pi/i pn 
C3D — C34 — C33 


1ZU.U (3) 


PIC PI/1 nil A 

035 — 034 — H34A 


1 in n 
1ZU.U 


pn PI/1 TTQ A A 

033 — 034 — H34A 


1 in n 
1ZU.U 


pi/ PIC PI/1 

O3o — 035 — 034 


nno /q\ 
119.0 (3) 


P1£ PIC TJTQ C A 

O3o — 035 — H35A 


1ZU.1 


PI/1 PIC TTQ C A 

034 — 035 — H35A 


1 m 1 
1ZU.1 


pic n/ pn 
035 — O3o — 03 / 


111 1 /Q \ 

1Z1.1 (3) 


PIC n/ TJI/iA 

035 — O3o — H3oA 


i i n /i 
1 19.4 


pn n/ tji/; a 
03 / — O30 — H3oA 


1 1 n /i 
1 19.4 


n/ pn pn> 
O3o — 03 / — 032 


119.0 (3) 


PI/ PT7 TTQ "7 a 

O3o — 03 / — Hi /A 


1 m i 
1ZU.Z 


pn pn un a 
032 — 03 / — Hi /A 


1 m i 
1ZU.Z 


PQfl PQO TJ1 

03y — O3o — rl 


1 A*7 AO / 1 0\ 

lU/.Uo (lo) 


PQA PQO tjq o A 

03y — 03S — H3SA 


1 1 n i 
11U.3 


T3T PQ O TJQ O A 

r 2 — 03 8 — Hi a A 


i m i 
1 1U.3 
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